Video measurements of wave runup were collected during extreme storm conditions characterized by energetic long swells (peak period of 16.4 s and offshore height up to 6.4 m) impinging on steep foreshore beach slopes (0.05 -0.08). These conditions induced highly dissipative and saturated conditions over the low-sloping surfzone while the swash zone was associated with moderately reflective conditions (Iribarren parameters up to 0.87). Our data support previous observations on highly dissipative beaches showing that runup elevation (estimated from the variance of the energy spectrum) can be scaled using offshore wave height alone. The data is consistent with the hypothesis of runup saturation at low frequencies (down to 0.035 Hz) and a hyperbolic-tangent fit provides the best statistical predictor of runup elevations.
Introduction
Runup is the time-varying vertical position of the water's edge on the foreshore of the beach. It is usually decomposed into a (quasi) steady component above the still water level (the wave set-up) and a time-varying, fluctuating, component termed as "swash". Runup is the main driver of beachface hydro-and morphodynamics (Elfrink and Baldock, 2002) and so is of great relevance when studying the sediment exchanges between the subaerial and subaqueous zones of the beach (Puleo et al., 2000; Masselink and Hughes, 1998) . Runup also plays a crtical role in dune erosion during storm conditions (Ruggiero et al., 2001 ) and structure overtopping (Van der Meer and Stam, 1992) . Thus runup is key to successful coastal planning and management and a critical parameter in assessing the effect of sealevel rise on coastal inundation. As one might expect, interest is primarily focused on the estimation of extreme runup during storm conditions, essential for accurate predictions of the impact on and damage to the coast.
Runup characteristics change with beach and offshore wave properties. A generally-accepted nondimensional parameter linking information related to beach and wave characteristics is the Iribarren number (Battjes, 1974) , which is defined as:
where  is the beach slope, L 0 is the deep water wave length given by linear theory and H 0 is the offshore wave height. Dissipative conditions are generally associated with low values of Iribarren parameters, typically less than 0.3 (Stockdon et al., 2006; Ruggiero et al., 2001; Ruessink et al., 1998, Raubenheimer and Guza, 1996; Raubenheimer et al., 1995; Guza and Thornton, 1982) , whereas intermediate and reflective conditions are associated with larger values (Holland and Holman, 1999; Holland, 1995; Holman, 1986; Holman and Sallenger, 1985) .
The behavior of runup under dissipative conditions is different than during reflective and intermediate conditions. Combining Miche's hypothesis (1951) and the analytical monochromatic, nonbreaking standing wave solution proposed by Carrier and Greenspan (1958) , the normalized total vertical runup height S (Guza et al., 1984; Meyer and Taylor, 1972; Stocker, 1947) (2), S is independent of the offshore wave height. Saturation experienced under dissipative conditions therefore implies that runup does not increase with increasing offshore wave height.
Equation 2 applies to idealized conditions but does not account for the frequency distribution of runup on real beaches. Runup on natural beaches has been investigated by separating the infragravity S ig (f < 0.05 Hz) and incident S inc (f > 0.05 Hz) components. Indeed, runup heights within these bands are forced by different processes whose interplay changes depending on beach state. Using an extensive dataset based on a variety of beaches and conditions, Stockdon et al. (2006) showed that on intermediate and reflective beaches, both frequency bands respond to increases in (H 0 L 0 ) 1/2 . The same dataset was used to show that while on dissipative beaches runup at incident frequencies, S inc , saturates, runup at infragravity frequencies, S ig , continues to grow with increasing (H 0 L 0 ) 1/2 . This finding was initially presented by Guza and Thornton (1982) who showed that S ig varied linearly with H 0 (S ig =0.7 H 0 ). Similar findings have been presented by several other authors under dissipative (Holman and Sallenger, 1985) or even under highly dissipative (Ruessink et al., 1998; Ruggiero et al., 2004) conditions, although they did not agree on the value of the proportionality coefficient between S ig and H 0 .
There is still a lack of understanding on the relation between infragravity runup height and environmental parameters. In particular, the role of the foreshore beach slope is still not well understood. Using a 90 min data set of 33 individual cross-shore transects spaced every 50 m in the alongshore, Ruggiero et al. (2004) reported that vertical infragravity runup elevation under highenergy dissipative conditions was linearly dependent on the local foreshore beach slope. Other studies (Ruggiero et al., 2001; Ruessink et al., 1998) showed instead that infragravity runup elevation on highly dissipative beaches could be scaled using offshore wave height alone. This result has been further supported by Stockdon et al., (2006) who also suggested that accounting for wave period allows for improved predictions of infragravity wave runup. Furthermore, attempts to link  0 and S ig /H 0 (Ruessink et al., 1998; Raubenheimer and Guza, 1996; Holland, 1985; Holman and Sallenger, 1985) have failed to provide a consistent relationship to the point that Raubenheimer and Guza (1996) suggested this relationship could be site-specific.
Even though there was lack of evidence in the wide-ranging data set examined by Stockton et al. (2006) , there is increasing support for the hypothesis that during dissipative conditions, when infragravity energy dominates runup, the saturation commonly limiting S inc also extends to infragravity frequencies (Ruggiero et al., 2004; Ruessink et al., 1998) . Ruessink et al., (1998) and Ruggiero et al. (2004) respectively reported an f -3 and f -4 spectral roll off, typical of saturation, extending to frequencies in the infragravity band. The cause of infragravity saturation has been recently further investigated by several authors. Battjes et al. (2004) showed that the conventional gamma criterion used to distinguish breaking and nonbreaking-incident waves on a slope also applied to infragravity waves near the shoreline, on the basis of which they postulated that the energy losses observed in their laboratory experiments were due to the breaking of infragravity waves. This was supported by further experiments in Van Dongeren et al. (2004 . Hendersen and Bowen (2002) indicated that the observed shoreline dissipation of infragravity waves might be due to the enhanced effect of bottom friction in very shallow water. However, Van Dongeren et al. (2007) showed that the dissipation due to breaking was locally almost 20 times larger than the dissipation due to bottom friction and concluded that bottom friction was not the agent for infragravity wave energy dissipation.
Similar conclusions had been reached analyzing field observations by Hendersen et al. (2006) and Thomson et al. (2006) who suggested that energy was instead transferred from infragravity to incident wave frequencies. The wave front steepening which caused infragravity breaking in the study of Van Dongeren et al. (2007) was observed to be driven by energy transfer from infragravity to incident waves associated with self-self interactions of the infragravity waves in very shallow water.
This work presents new data of runup elevation under conditions that have not been previously reported in the literature. While previous studies (Ruessink et al., 1998; Ruggiero et al., 2004) described highly dissipative conditions under gently sloping beaches (typically less than 0.03), the data presented here were collected during very high-energy conditions associated with a 10-year return cycle storm event, characterized by offshore wave heights of 6.4 m and peak period up to 16.4 s. Since the storm occurred during spring tide, the swash region experienced unusually steep foreshore beach slopes (higher than 0.05 and up to 0.08) while the surfzone was characterized by much milder slopes and was in a dissipative state. Aside from reporting detailed observations of runup under extreme offshore conditions, the objective of this work is to increase understanding of swash dynamics under extreme (because of the large offshore wave heights and wave periods) and peculiar (the cross-shore profile is constituted by a steep swash zone and a mildly sloping surf zone) conditions. By analyzing variations in infragravity and incident swash during the experiment, we aim to characterize swash saturation and in particular the hypothesis that also infragravity swash can show signatures of saturation (as suggested by Ruessink et al., 1998 and Ruggiero et al., 2004) . Finally, our data will also be used to test and extend to extreme values existing relationships (Stockdon et al., 2006) for predicting runup elevation.
The runup data obtained using video images are described in Section 2, and results are presented in Section 3. In Section 4, we compare our results with previous studies linking infragravity runup to environmental conditions (mainly Stockdon et al., 2006; Ruggiero et al., 2004 and Ruessink et al., 1998) . Finally, conclusions are provided in Section 5.
Methods
Runup data were obtained during the ECORS-Truc Vert'08 Beach experiment (France). The field experiment lasted 6 weeks, from 3 March to 13 April 2008. Truc Vert'08 was designed to measure beach modifications with emphasis on large winter waves, three-dimensional morphology, and macrotidal conditions. Hydrodynamic processes, sediment characteristics and transport, and morphodynamics of the beach were measured over many spatial and temporal scales and are (Lorin and Viguier, 1987) . More recent work (Gallagher et al., 2011) reported that mean surface grain size varies with the morphology, with coarser sediments (~0.6 mm) observed in the deeper rip channels and finer sediments (~0.3 mm) observed on the shoals between the rips. On the shoreface the mean grain size is nearly 0.35 mm.
Truc Vert beach exhibits complex three-dimensional and highly dynamic morphologies commonly involving two distinct sandbar systems. The inner bar (see Figure 1b) can experience all the states within the intermediate classification (see Wright and Short, 1984 and Short, 1993) and usually exhibits a Transverse Bar and Rip morphology (Sénéchal et al., 2009 ). The outer bar system exhibits long term persistent crescentic patterns at a narrow range of wavelengths and the shape of which varies from symmetric to asymmetric (Castelle et al., 2007) . During the present field experiment, the inner bar was nearly 2DH at the beginning of the storm and became slightly 3D during the storm probably because of a Shoreward propagating accretionnary waves (see Almar et al., 2010) , each from a different camera was critical to cover the full duration of the event. Indeed during the apex of the storm, images from camera North were not used because of the wind and heavy rain facing the camera while camera South, pointing in a different direction, was less affected and provided data that could be used for analysis. On the other hand, images from camera South could not always be used because light during the sunset rendered the images unusable for analysis. Runup elevation time series were mostly acquired around high tide to maximise stationarity of the location of wave breaking and of the area of the foreshore over which runup propagated. During the apex of the storm, runup elevation time series were acquired during rising conditions because the high tide occurred at night time. The mean water level elevations for the timeseries considered in this study, according to in-situ pressure measurements, varied by less than 0.4 m for each day. This also allowed measurements on steep beach slopes to be obtained since the high tide water level, and the swash region, reached the upper beach face.
The runup along the selected transects ( Figure 3 ) was manually digitized by two operators. Runup and rundown were identified as a white edge moving back and forth in the swash zone ( Figure 4 , left panels). To extract runup elevations along individual transects from video, the topography of the beach is needed in addition to the geometry of the cameras. To obtain the beach surface topography, a survey using Real Time Kinematic Differential Global Positioning System (RTK DGPS) was performed at each low tide (see , for a full description). Photogrammetric relationships (Holland et al., 1997) were used to convert the digitized runup into time series of water level elevation relative to the French National datum ( Figure 4 , right panels). The vertical resolution of the runup elevation, depending both on lens properties and distance from the cameras, was estimated by mapping the horizontal pixel resolution (typically < 1.0 m) to the elevation along the cross-shore transect. Despite the steep beach slope (see below and Table 1 ) the vertical resolution was less than 0.10 m for all the data analyzed in this work.
Energy spectra, PSD (f), were computed from detrended, tapered data segments of 1800 points (900 s).
The runup data were then partitioned to determine the incident band component (0.05 Hz < f < 0.24
Hz) and the infragravity band component (0.004 Hz < f < 0.05 Hz). Because of the large wave periods encountered during the peak of the storm, we have also repeated the analysis using a cutoff between infragravity and incident bands equal to 0.04 Hz and found that results reported in the following sections show limited sensitivity to the choice of such frequency cutoff. Runup heights, S, were calculated as:
Runup heights in the incident band, S inc , and in the infragravity band, S ig , were calculated by summing only over frequencies within the specified limits.
Since the digitization of the rundown could be prone to subjectivity between the two operators, especially during extreme storm conditions, the accuracy of the digitizations was analyzed by comparing the transect runup heights obtained by the two operators from the same runs. Differences between runup height values from the two operators were always less than 10%.
Finally, the definition of the foreshore beach slope  in this study was taken, in agreement with other studies of swash zone hydro-and morphodynamics (Coco et al., 2004; Ruggiero et al., 2004) to be the linear slope within the region between two standard deviations from the mean runup elevation.


Results
An overview of environmental parameters is reported in the table provided in Appendix 1. Conditions during the period analyzed were very energetic with an associated mean offshore significant height of 2.5 m and maximum heights reaching up to 6.4 m ( Table 1 ). The incident wave period was also very long with a mean of 11.2 s and maximum reaching 16.4 s ( Table 1) . Apart from data collected by Ruggiero et al. (2001) where wave periods equal to 17 s were measured, the values we report are substantially higher than the ones previously discussed in the literature under dissipative saturated conditions (see Stockdon et al., 2006 , for a review). The average foreshore beach slope experienced during the storm was 0.06. The high spring tidal levels experienced during the experiment imply that the swash region is located landward of where the foreshore is characterized by increasingly steeper slopes due to the presence of embryonic dunes ). Figure 5 illustrates the intertidal beach profile for each day of the period analyzed and for each cross-shore transect (blue is for camera South and red is for camera North). Onshore and offshore limits (mean ± 2 standard deviations) of runup excursion for each day (high tide) and each cross-shore transect are indicated by a circle and a square, respectively. The horizontal excursion of runup is relatively short (typically less than 50 m) because of the steep foreshore slopes.
A consequence of the steep foreshore beach slopes is the relatively high Iribarren numbers experienced during this field experiment (Table 1 ). The mean Iribarren parameter for the data-set is 0.65 with minimum and maximum values being 0.47 and 0.87, respectively. Despite the highly dissipative conditions experienced in the surfzone during the field experiment, the values of the Iribarren parameter in the swash fall in the category of moderately reflective conditions. Figure 6 shows averaged spectra during the rising, apex and falling stages of the storm. The associated dof for averaged spectra computed during rising and falling conditions is 18. During the apex of the storm, the dof decreases to 12 since only one transect could be used. Consistent with spectra collected under energetic conditions (e.g. Ruessink et al., 1998 ) no significant peak (at confidence level 0.95) was observed in the infragravity band even though most of the energy variance is concentrated well below the 0.05 cut-off. A summary of runup parameters, obtained from the individual spectra (equation 3) is given in Table 2 . Table 2 shows that the mean significant vertical runup elevation S during this period was 1.5 m. It varied by a factor of 3 over the data set, ranging from 0.8 m, under the less energetic conditions, to 2.5 m under extreme storm conditions . The mean infragravity component (1.3 m) was higher than the incident one (0.6 m) by a factor 2 and experienced higher variations. A summary of nondimensional swash parameters is given in Table 3 . Table 3 shows that the vertical runup was dominated by infragravity waves during most runs with the ratio S ig /S having an average value of 0.88, similar to the previous values reported in the literature under highly dissipative conditions (Holman and Bowen, 1984; Ruessink et al., 1998; Ruggiero et al., 2004; Stockdon et al., 2006) .
In the following sections, empirical models based on regressions between the different parameters will be described. To evaluate these empirical models, the correlation coefficient ρ and the 98% significant level, ρ sig , are presented as a measure of the linear relationship between the two parameters. A summary of the regression coefficients, correlation coefficient (ρ), squared-correlation (ρ 2 ) and rms errors for all suggested parameterizations is presented in Table 4 . As shown in Figure 7a , points) when considering runup data with  0 > 0.3 and much higher than the two other values previously proposed: 0.3 (Holland, 1995) and 0.53 (Holman and Sallenger, 1985) . On the other hand, it is much smaller than the 2.2 shown by Ruessink et al. (1998) and the 1.1 for  0 < 0.3 proposed by Ruggiero et al. (2004) . As suggested by Ruessink et al. (1998) , the use of a local parameter such as the Iribarren number may not be appropriate (see also Herbers et al., 1995) To further analyze the possibility of saturation at infragravity frequencies, the infragravity band was subdivided into three classes, namely 0.004 < f < 0.025 Hz, 0.025< f < 0.035 Hz, and 0.035 < f < 0.05
Hz and the runup elevation was then determined for each class using equation 3. Results are shown in Figure 12 . Runup elevations over the three frequency bands were about the same for H 0 less than 2 m, consistent with previous observations by Ruessink et al. (1998) who ascribed this to the white infragravity spectra under these conditions (see Figure 6 , falling conditions). When the conditions become more energetic, 2 < H 0 < 3 m, the runup elevation related to each frequency band tends to grow (more rapidly for the lowest frequency band). If one considers only data for H 0 < 3 m, the slopes of the best linear fits are respectively 0.45 0.08, 0.30 0.05 and 0.18 0.05 for the lowest frequency band, the middle frequency band and the highest frequency band (correlation coefficients, respectively 0.88, 0.84 and 0.78 are all significant at the 0.02 confidence level). Beyond a value of the offshore wave height around 3-4 m runup elevation does not grow anymore for the highest frequency band.
With respect to the middle frequency band, we still observe a slight increase. The slope of the best linear fit is 0.13 0.08 for H 0 > 3m (coefficient correlation is 0.67, significant at the 0.02 confidence level), that it is smaller than the value obtained for H 0 < 3 m. With respect to the lowest frequency band, we also still observe a slight increase for offshore wave heights between 4 and 6 m although S ig displays a noticeable decrease for the largest offshore wave heights.
Discussion
We have presented new observations of wave runup during storm conditions. Timeseries of wave runup have been derived from video images of runup collected along two cross-shore transects from the onset to the decay of an extreme storm (10-year return period). To our knowledge, only three other works describing highly dissipative surfzone conditions are reported in the literature. Holman and Bowen (1984) presented results from runup records collected from 14 locations spaced irregularly over a 7 km stretch of a low-slope beach in presence of significant wave heights up to 3.5 m with wave periods with a mean value of 15.5 s. Ruessink et al. (1998) presented results from a field experiment conducted in Terchelling (the Netherlands). They experienced offshore significant wave heights up to 4.8 m with incident wave periods with a mean value of 10.7 s. The other work concerns data collected at Agate Beach on the central Oregon coast (Ruggiero et al. 2004) . In this case, offshore wave height for such data set was 2.3 m and the incident wave period was 13 s. Despite highly-dissipative surfzone conditions, these values are still low compared to the values experienced in the present study (Table   1 ). In particular, the Truc Vert data were collected during both high offshore significant wave heights (up to 6.4 m) and long periods (up to 16 s, see Appendix 1 for more details). The present data set is also novel due to these extreme wave conditions occuring with steep foreshore beach slopes  (Table   1 ). For example, the minimum foreshore slope experienced during our field experiment is higher than the maximum foreshore beach slope in the field experiments by both Ruggiero et al. (2004) and Ruessink et al. (1998) . Also, the associated mean foreshore beach slope is three times steeper than the mean slope examined by Ruessink et al. (1998) and Ruggiero et al. (2004) . The steep slopes characterizing the swash zone are in contrast with the mildly-sloping surf zone. As a result of these peculiar conditions, the swash zone experiences nearly reflective conditions while the surf zone is in a dissipative state. The Iribarren number was developed for simply laboratory plane beaches, and its application to field studies has required a single beach slope value to characterize the whole crossshore profile and, for the present conditions, this approach can be misleading.
The total significant vertical runup elevation S varied by a factor of 3 over the data set, ranging from 0.81 m under the least energetic conditions to 2.50 m under extreme storm conditions (table 2), and is correlated to H 0 (Figure 7) , consistent with the previous observations. Nevertheless, Truc Vert runup values are higher than the ones reported by Ruessink et al. (1998) exposed to similar offshore significant wave heights. Ruessink et al. (1998) reported a maximum vertical runup elevation of 1.19 m associated with offshore significant waves of 4.8 m while Truc Vert data show a vertical runup elevation higher than 2 m for similar offshore significant wave heights. This difference can probably be ascribed to the associated wave period which was significantly higher in the Truc Vert data set:
15.4 s in the present case compared to 10.7 s in Ruessink et al. (1998) . If we compare the Truc Vert data to the ones reported by Ruggiero et al. (2004) who experienced similar periods and offshore significant wave heights, the difference in S is smaller but still present. In this case, the difference could be partly explained by the higher foreshore beach slope experienced in the Truc Vert data set.
Indeed, various authors (Stockdon et al., 2006; Ruggiero et al., 2004; Ruessink et al., 1998) found the significant vertical runup elevation to be linearly dependent on the local foreshore beach slope. Truc
Vert data indicate a weak dependency of the incident vertical runup S inc on foreshore beach slope ( Figure 9 ). This weak dependency contrasts with the previous works under dissipative and lower-slope conditions (Ruggiero et al., 2004; Ruessink et al., 1998) , where results indicated a high correlation coefficient. This is possibly related to both the limited range of  values (0.05-0.08) in the Truc Vert data set and to the combination of extremely energetic conditions and steep foreshore beach slopes.
Truc Vert data support previous observations (Ruggiero et al., 2001; Ruessink et al., 1998) showing that runup on highly dissipative beaches can be scaled using offshore wave height alone (Figure 8 ).
When using offshore wave height alone, the data suggests the possibility of runup saturation above approximately H 0 =4m (Figure 7 ). This is also confirmed by further subdividing the infragravity frequency band into three classes (Figure 12 , upper panels). When conditions become more energetic, the growth in the runup elevation of the highest frequency band is slower and nearly stops when H 0 exceeds a value of around 3.0 m. These observations are qualitatively consistent with previous observations (Ruessink et al., 1998) showing that runup elevations in the 0.018 < f < 0.033 Hz and the 0.033 < f < 0.05 Hz frequency bands were arrested (i.e. full saturation) at a value around 3 m respectively. The Truc Vert data also indicate that at the lowest frequency band, 0.004 < f < 0.025 Hz, saturation might take place when H 0 reaches a higher threshold (between 4.0 and 5.0 m). The data presented in Ruessink et al. (1998) did not support possible saturation of the very low frequency band and overall indicated a linear growth with increasing H 0 , probably because of the less energetic conditions experienced in their data set. This result is intriguing and relevant (especially for those interested in the prediction of extreme runup) but should be taken with caution. The presence of an upper limit to wave runup and runup saturation also at infragravity frequencies should be studied on several other beaches before results can be generalized. Finally, the reason for the decrease in S ig at the lowest frequency band for H 0 >6 m (Figure 12 , upper left panel) is unclear but it might be worth pointing out that the observations collected for the largest offshore wave heights (H 0 >6 m) are not associated with the largest wave periods (see Appendix 1). In fact, using a parameter that accounts for wave period, (H 0 L 0 ) 1/2 (Figure 12 , lower panels), reduces the scatter and still shows saturation of the different infragravity bands. Scatter in the data distribution could be the result of the drastic morphological changes that occurred during the apex of the storm. In fact, video images showed the straightening of the outer bar and its migration 100 m offshore after about one day (Almar et al., 2009 (Almar et al., , 2010 . The effect of crescentic bar horns, as well as the effect of bathymetric changes on runup (including changes from alongshore-variable to alongshore-uniform configurations), are expected to be small as the distance between the position of the timestacks and the closest onshore-protruding bar horn was about 150 m in the alongshore and around 500 m in the cross-shore, at high tide. Although this an active area of research and 3D bathymetric effects are unknown, it is worth reporting that for one beach of the Atlantic coast of the USA, Stockdon et al. (2006) found the bathymetry to have limited effect on runup predictability.
Using (H 0 L 0 ) 1/2 as a predictor of infragravity runup elevation results in a relationship extremely close to the predictor provided by Stockdon et al. (2006) and, importantly, collapses the data into a straight line ( Figure 11 ). Overall, the (H 0 L 0 ) 1/2 dependency further validates the findings of Stockdon et al. (2006) and indicates that the combination of wave period and height is critical in explaining variability of runup elevation. Appendix 1 shows in fact that the largest runup elevations are not necessarily associated with the largest offshore waves but they can also result from extremely large wave periods (and not extreme wave heights). Finally, consistent with Stockdon et al., (2006) the use of a predictor that includes beach slope does not improve the fit to the data (not shown).
Conclusions
Observations of wave runup were collected during very high-energy conditions characterized by offshore wave heights reaching up to 6.4 m and peak periods up to 16.4 s. At the same time, the swash region was characterized by relatively steep foreshore beach slopes (higher than 0.05 and up to 0.08).
This induced highly dissipative and saturated conditions over the low-sloping surfzone while the swash zone was associated with moderately reflective values of the Iribarren parameter (up to 0.87).
The total significant vertical runup elevation S varied by a factor of 3 over the data set, ranging from 0.81 m, under the less energetic conditions, to 2.50 m at the peak of the storm. Our data show that the vertical runup elevations are driven by the increase in S ig while the incident component S inc is saturated, consistent with the previous observations reported in the literature under disspative conditions (Stockdon et al., 2006; Ruggiero et al., 2004; Ruessink et al., 1998; Holman and Sallenger, 1985; Guza and Thornton, 1982) . Truc Vert data support the previous observations on highly dissipative beaches showing that runup can be scaled using offshore wave height alone but also extends the range of applicability of relations reported in the literature and indicates that accounting for wave period is critical in explaining runup variability. Our observations are consistent with previous laboratory (van Dongeren et al., 2007) and field (Ruggiero et al., 2004; Ruessink et al., 1998) observations suggesting that saturation at infragravity frequencies is likely to occur. Furthermore, for extreme conditions, our observations indicate that saturation can dominate at almost all the infragravity frequencies. As a result, the best statistical predictor of runup is a hyperbolic-tangent fit showing saturation for extreme values of the offshore wave height. Although at present this result can not be generalized to other beaches, the data presented in this contribution provides evidence of saturation at infragravity frequencies. Work is under way to assess the generality of these findings at other locations and the possible role of other variables (e.g. the effect of large-scale offshore morphology, angle of wave approach) on runup variability. Blue is for camera South and red is for camera North. Onshore and offshore limits of runup excursion (mean ± 2 standard deviations) for each day and each cross-shore transect are indicated by a circle and a square, respectively. Offshore is to the right. All time stacks were collected around high tide. 
